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[oooi] m^m^hm^h^%^mmmm^x^vmz.m)m-rm%mmfj: 
Eooo2] ^mftunfrbftzmytm* led^s/^h^) ^mx-mti^m^ 

A<»^d»K:38fe"t-*o LED^Wfci, i ^ B BM^v^ > *>"*y&tt<Dm 

[0003] LED^y^O|83t^«— OJESffltt, LED?^©3te©— ffB£1&3tefl^afc££ijl 
U SI^M^m$tLfc7t^^S^m$toV^LED(D^i^^bT^tHi-5rt 
^J:?),LED^3fet^m^5fe^^t-5^^^«i:LT|£(^iS^tLTV^ 0 

S/^Jt^(Y, Gd) (Al, Ga) O K>»fi!tSrC«*ixSYAG3R^3fefrSr^tpj8E*aE 

3 5 12 

[0004] r©J:5)fc*j5Jt©»3t3fi11©— #!l£HI6{c;^U k c: 0 Ei6f£j;tU3:\ IS3t3S«tt, « 
*m&Affi-T5LED3B}te3({^23fc, «*£22 i^lgftjjf ^23£^5£5t-l£tt^x 
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^X\ ^CDZofjtWkMZMfe't&tiib^ m6^jo{t5LED^g3t^23tLT40 
0nmUT(D\i o -^^i-^m^LED^y^m^^tth^ s ^M^m:m24iai3 

. if&<n&&mzm&isX&&&m^z^ttimm£frx\s^mx.i-z. ^nxm. 

2#.BS) 0 

[0006] l^u*^, mprxm2mm<Dmyt%imz, m^^mx^mM^^~^- 
sfcfe, m^m^m^m±^t^^m^^h(D(D^mM^mm23(D^' < z.3 
mM<Digytm5tm&tzthxt?&isX\, ^tab. it&igytm^ymmztvfcftz 

[0007] ^x\ &mMxm^^ft®m*'&ztcib<Dnyti£tLx, ^n^-mnonm 
&Tx<D¥mfcM'&mtti&ft&tvx&mirzzbtim 

y<>v^^^^-^^(Dnm^^xmt-r^>tc^, *mt£m®km 
i-cowfe^TL^tx, fe(&fomfrhi?mfo&)^xm*tm%*^-f 0 wz. 
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[0009] -o a ©raistt, ^frjeiSite^wi^ii^csit-csis. -jttfc^MMWStf- 
[ooio] -oB<orajH«r»*i"S#«fefcL-c, tfy^^y^-h^y^^K^ffceis 
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coon] ua>u mtwis— h^v^^^^y^^mmm^tix^^mmt 

[0012] #flg^^^^^^^tfc^*/c^«^m^^^^^fe^tl,5ftil(D# 

^^xm^^mm^mi^mun^^^xm^n^-tvx^-m^^t 

[0013] £/c, ^tt^m^te, ^^^K^y^JiDiS^^-T^ixtf, M&Sfc 

b-cw5. rcofcfe, m®mfr<>&m&<D&ftmw&mmx%zkM'&tstix\,^ 0 

[0014] ^(75j;9^^^M»i^^^bT^^W<gTb^V^5{C % ¥3tttt@IKtt 
^WXWil-Mm^l 1-261 114#^$8 
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^^W3tSfe2:Jinwook Lee et al, Adv. Mater. ,12, No. 15, 1102(2000) 

[ooi5] *&ma>&tzmMt&* fkftftm±<z> £ Bi)fe^«^, i^v^^^^r 

tXlhZ> 0 

[ooi6] ±mw&m*Mfci-%tc&<D*mj](D$L&mm$si*, ^T^w^fts, 
[ooi7] (Dmytfctvx, ^m.m^20iunarx^^<thim<D^m^mm^t 

Mtimmm^L.xmmcom^mm^M^x^^t^mt-r^(i)^m 

w&t-tz (i) \cmm.<D$iM$cmmo 

(4)mU^m^^m^<Dy<^V^y^^/U^ £S % l. 5—2. 5eVXfo%^b 

z&mk-tz (1) 
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(6) mm^mi^mmi^mm^mmmm^^ ««ltv *&z.k&mkirt-& ( 
i) ictm<D^mm^ 0 

-fZ> (6) ^lEtt^iSS^^o 

(s) mmmm&%5ft*t>K mu^mfcmmm^-mm ^nm^^x v ^tzm 
Hkb-rz (e) icmm<D^.M^m^ 0 

t-fz> (7) icmm<D^mmm 0 

(i i) HuiE^^m^^^T^7WS3tj;^^5r^^#mt« (i) Kmm<o 

(12)iiufE^M^£fo&W\ ^/V^^hS, ^A-tftV^S, ^ 

fg^-rs (12) tdiamcD^s^^iio 

(l4)i8J#£^\ T^/VS, ^/um. n-^nbVl^ iso-^ntVPS, n-^f/H, i 
n-^^/l^ iso-^Vfvl'g, n---^v'/VS > iso—^v'/l'g, 

•?h*'>&* iso-T'Vbdfv'S, n^yh^f^l, iso-^O-hdrv-g, n-^i/u^is 
iso-^^^nar->SfecttJ ; ^n^^^c2^^S^^^^tLS^^<<t 1 bloT'fo 

s^^t^rs (13) ^m(D^mmm 0 
(is) pjiE^i-^hy^^^^, mu*mwmm&*te&Tii£%%w*u^tzm 
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(i7)«*fWi. 7£t±-cas>srtsr#«tt-s(i)^ffi*©Rs^ijys 0 

5(l)tl!««)S[ft*j||. 

(20) aWBHHB^hyj/^^, ^»a£aw***Sr£*£tr *$hm»j»***t-*-s 

r^Sr#^i-r5 (1) {c|E*«?SE*^«l» 0 

b*mWit-i-Z> (1) S-IEgc0^g^^ 0 
[0018] "*i8WO«3t3fifllW;, «T©«^*^TfSo 

mm. 

<®wct-fz> (22) 

(25) iu IB«»©ftft*iftJl^*n^*t**#Sr^*i-*rtSrW«fc-r5 (22) 

(26) n&iaafc3fe#oiP'<c< tt>— gB^^^^^/i^-as, m^tm^m-r 

iOt/J^v ^k&Wmt-tZ (22) ^IE*038*aHlo 

(27) ffj|E&«^^^ > '>#<^3jf CD&S^&jl^fr^ ^3i©$I^i 
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%?WLt-r% (22) Kfm<Dm%mm. 0 
(28) mm&MmmmtK mt^yt^^-r^m^mmmm^^t^m 
mt-tz (22) \z.tm.<n%tmkn 0 

W8L z s-x~ibz>^b*%fWib-fz> (22) \z.tm(D^%mw.o 
(3o)itufE^g#jig^^£iir^^ 

mt!%<D\?-?®i^:£o-k±^ ^tzmwit-fz (22) \z.um<D&ytmw: 0 

&\)1&U*Wfcmm&^frh<Dmtl%<D\?—?m&fr, 500-900nm-T?£>5r£ 

zmmtirz (22) ^lafco^^go 

(32) msZ'%ytmm^<DtiitJi?£(D\l°>- 400-700nm-Cfc5ri<H<!H£Sc 

t-ra (22) {cia«co^^^e 0 

(33) 3fc?> * 'L^g/5S450nm«T-Cfc5r h&W&hlr* (22) fcfBfc© 

(34) ffffHaj^^^t: 0 — ^SiSiS400— 900nm-CS>5rtS:#fftt-f-5 (22) {CfEgc 

(35) HufE^J!g-^hys/^^ > §IEKftfc^— 0»flBJi-ca>5ri:«^M»i:i-5(22) 

(36) l!uJBjfe«&ifcJi<E>ff*a s , 0. 05-50 *t m-^feSrtSr^t-rs (22) fcfB 

(37) HufE2£:^i&SI<Dj?^0. 1-5. Omm-CfeS-i^»ti-S(22)t|E«fe 

Sisftfts^^^^-cfcs^fc^wirrs (22) (ciEttois^eo 
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[0019] *mw<n$im^%L!&(Dmmj7m-z. 

(b) mu^mw-m^n^t^%^m^w^tmm^-vm^m^ mu* 

(c) ttim^mw-mw^L^-t^m'M'Dn^-^m^tc^'Diy- b&mk-t-z*M& 
[0020] *mw<Dm^m&<DtiL<Dmmjjmte, tuis (a) is^nt^ 

[0021] S^±^^)tm^^«ci-?»X@t, iufB^ 

o 

[0022] XfE UK (2) <75)£^i&g^J:;fU^ ^ft^LT, TO^O. 1 » mU±.<D%£ 
^^^fiS&g^^H*5 JzU^&^tDfell (350nm^42bnm) f£*f"r53§}fe 
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[oo23] ±15(3), {4)<o&&mm&iz£tit£. *mftmmfc*i>mfe(D¥mftmf$,m> 

hWOs &fe<b'<Z/Y^v7^*A^?*-tt~i m Z>Z.k\Z.i.y)^ 400— 900nm<D®|Stf> 

[0024] _LfE (5) ©afcftSEiJUBfcitLtf, flWB«[ft*»»o«fllB^hyy^ds; SlWWt- 
itx%z> 0 

[0025] _h|E (6) N (7) <D&L&&%miZ.£ttf£ , ^IftiMfro^ffiiSiffii^ff 

[0026] ±|E (8) ©afc£#*Ste,j:*Ltf* &ffitefl|f#w, iKrfB^^jfilKSc^iB^ 

[0027] ±|B(9)OjKS^m^{Cj;tL«> aWB<b^03S3^ift*0*«3jSL^tt»*S5 
■2>o 

[0028] ±fB(io)©j&S^lftSSfCj;tb{is f|E<$W^O¥«^o. 5nm«±-C 
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[oo29] '±fE(ii)©«Eft^tfess^j:itfi, ^mwmun^t^r^)ummM^<Dx 

[0030] ±|B(12)©«[ftSCJJHSl!lJ:iLtf, !ifJBE^W^^WltgS£WLTV>3cDT\ 
[0031] _LflB (13) ©&S£Jfcg&fc:«J:;h,tf, tfriaffcfr***, HulH'g'tgS^^-r-5{|iJ^$r2o 

[0032] _hiE (14) <Dte&&m&\z&tu*. mmmm, &^<temm^ifeg:frtt<mmu 

[0033] _hfE (15) ©jSS3£ifeSfc«fc;h,tf, iWME^frlBISttW^/^y-fe^^llflBS: 

[0034] ±|E (16) Ojgcg^m^}* . *fiMte0^^ys/^/$S;^t£T-&£<DT\ DfltfiOfo 
X%Z> 0 

[0035] ±IE(l7)(D^S^m^{-J:tL(f^I|-rhy2/^COja^^i. 7£A±X&Z<DX 

[0036] _hiE (is) (Dmmmm^xtiit^ mmmm^hv^^m^^-KMmt 
istiz><Dx\ &mmte¥<D&mtemmxmytmw&ittz.t&x%z>, 

[0037] ±.fza9)<DM^m/siz£thi$, mmmm-^hv^^tit^^— K&omt 
ztiz>(Dx\ mytm*±^mft<D*mt<Dffim^hVv?**mmvx, ytmtmt 

o 



WO 2005/071039 



12 



PCT/JP2005/000972 



[0038] _hiE (20) <D&&mm5><x mm^hvv?x*K mm^mm^^±i^ti-^m^ 

[0039] ±SE (21) ^myt<D&&(Dffi,mX'<}?te<th2^SA±<D5mK°~- 

[0040] _t!E (22) , (23) cD^^^gfi, ±f£ (l) , (2) i Mftfck\^X. 

[0041] _hfE(24)0$i}fc^gte % iB»*tt**fW>e>»-B:b*bfcffi«Eft03fe^fllO* 

[0042] _h|E (25) lWIE*jR©«**»»jJSiE:iven***«r&*r 

[0043] ±.m26)<Dmytmmz£tu*. ms.*w&&mb*<o&t£<ki>—M<D'<>'b~*f 

[0044] ±fB(27)<^3t3S*K:«fc*tfi, ]|(riB&4H£gU£a^ *J>fc<£fc3Jl£>i££&JfcJi 

[0045] ±ie (28) amytmrnzzintis mm^^m^, Mfz-gytifctrsm-tzmft 

[oo46] ±m29)(Dmytmm^m^ mm^mmm^^^n^tmK w-mn.^ 
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[0047] ±|E (30) - (32) <D|)§fti£gfi, H&i*IBm&¥fr£'G+tt&&1iU§&tMZa 

[0048] _h|E (33) (D^HMWi^ ttfSEM^(D^,L^5^450nmJ^T-e&5^T\ 38ft 
[0049] _k|E(34)(D3§)fc^gte, ttJ^33feOf — ^^^ s 400-900nmt?fc5<DT% fit-fe 

[0050] .his (39) <D&?tmmz. &&3mm&. i&ytftz^-tzmft^-mmmmxte 

[0051] JWT, ^BJ^H^S^rlElffi^V^-rtfe^-rSo Eif4*5SW©*3tS«o— 
[0052] HH-J:tbt*,3WBW©383t3g*W: % Mi#»fifc3*L;fca^2fc, aaR2_hfc«f» 

l&CD$tS^#yi4a, 4b, 4ca»e>ftt3 % £*Le>©afe*3E«Ui4a, 4b, 4ctt*iveiX* 
ft#5a, 5b, 5c£r^rLT, ii:ft#:5a, 5b, 5c^3g3tlif ^3£>b^bH5ftl^e 

ftte&f&£tixm£iy£kL.xmm-$~k<Dx&z> 0 

[0053] ^^^^3t^s^m^4^ftijs^{i, ^Sfcjtsu-c, ft£Ktt1-£5m#6£is: 

[0054] %%ft^WjSttft^XIUi4a, 4b, 4c«, 
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[0055] ^S^SS^Sd^bfS-frbtbfcJSbiB^W:, 3£}fc#5a, 5b, 5c^«toT^«ISttT3Elj| 

&@4a, 4b, 4crto^5t(*«i^«:-h»f*"<-c*>, m^m%}m*mm-tz>zk&x~ 

[0056] Sfc, IBI*tJ: % "aeifc3tBW:5C*3teci9t>«SE*-e&*fc«>, ^m3feBf±1i:ftf£5c 
[0057] -*Uc*fU «3fe©»3t»«OJ:5»!:, 35tt«£oStt53«S(&&ft#&|WI--<& 

[0059] SMEifi, ffMH^te^ffitb, ja^o^RJHaiKo^tj&aiS^v^JxS. S*Ritl> 

[0060] mytm^3i^ cf»i^SESiS s 450nm£rT. #^380— 420nmO)feS:5S-f-SrtAS 
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^^M^f^^^JimtS^cSjfe (MOCVDfe) ^^iH^t^^/^Sfe^^ 
[0062] 3§ftiff ^S4£2f3, *3fcJit<o«ft*-e'*?*S:«UT#<sHljea«-t**, 

fcW¥mm*bftz&ftm&mmz : ftm'tz>Wi&. i^tm't, xt°^K sic, si, 

ZnO, ZrB , GaN*5j:OT^©*t3|B|-^»jgfcfflV^biX*o *£ll'l*tf>&V^M£> 

2 

[0063] &££&Jl4a. 4b, 4c#*h/eK^^3*ttfl:5a, 5b, 5ctt\ 3§ft3§^P3J9^ 
3t<Z>tf — ^&S«400— 900nm, #f£450— 850nm, t>9^tt500— 800nm-efe 

[0064] ^e^m^i, ^m%<D$L&mmx\ 2o&.±<nmmv-*&wi&yt&&-r 

Jft»E*0||3teSR*aEiftJi4a, 4b, 4c/^ibff2j&£*L5 0 -«>±5*3Sfl|3t-CW:^ ^ 
fe-|4Sr#iti-5^, ^— ^^S^mJl4aCD^^Sfc 0 — ^^640nm± lOnm, £ 
— ©tfitl4b©^^ilt- ^^5520nm± lOnm, ^ = c^^5:^^ii4cO 
^St^f— ^^470nm±10nm-efe5rt^*t>*f*bV\ 
[0065] j£S£&JB4a % 4b, 4cfi, 3fefC^bfc^t^5a, 5b, 5cS:W^f-»JKit^A' 
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nmb\^x\-z, mwmm<. ^mm^m-^xmM^m^v^^m^^m 
[0066] mfr^mmmi±, uft-rz^ttmMx, ^yt^yt^t 

[0067] VjVtfAstf?*^ i/V#, v?7^-T, ^C^h^^^s/b^^iJ 

^T't5 0 ^/V?/Vtf7^kZ.^%W*m&Xft1&^Xh&.<. £«b^Si, Ti, Zr^ 

[0068] *mA<D$i£:&m%4te, mfr*ffimm&tc.fo^?s\'tf7xm*btetti£>. m 

[0069] &&&m>&4^-$~£tlZ>1&ytmte. 450nm£kTCDmz£<om&£tl. 400-900 

{CffiV^tbS^^^W^ffiT't, ^J^{^ZnS:A g> ZnSrAg, Al, ZnS:Ag, Cu, 
Ga, CI, ZnS:Al+In O , ZnS:Zn+In O , (Ba, Eu) MgAl O , (Sr, Ca, Ba, 

2 3 2 3 10 17 

Mg) (PO ) Gl :Eu, Sr (PO ) CI :Eu, (Ba, Sr, Eu) (Mg, Mn) Al O,10 

10 4 6 17 10 4 6 12 10 17 

(Sr, Ca, Ba, Eu)-6PO -CI , BaMg Al O :Eu, ZnS:Cl, Al, (Zn, Cd)S:Cu 

4 2 2 . 16 25 

, A1,YA10 :Tb, Y3(A1, Ga) O :Tb, Y SiO :Tb, Zn SiO :Mn, ZnS:Cu 

3 5 12 S 12 2 5 2 4 

+Zn SiO :Mru Gd O S:Tb, (Zn, Cd)S:Ag, Y O S:Tb, ZnS:Cu, Al+In O 
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, (Zn, Cd)S:Ag + ln O . (Zn, Mn) SiO . BaAl O :Mn, (Ba, Sr, Mg)0-a 

3 2 3 2 4 12 19 

Al O :Mn. LaPO :Ce, Tb, 3(Ba, Mg, Eu, Mn)08Al O . La O -0. 2SiO • 

23 4 2323 2 

0. 9P O :Ce, Tb, CeMgAl O :Tb, Y O S:Eu, Y O :Eu, Zn (PO ) : Mn, ( 

25 11 19 22 23 342 

Zn, Cd)S:Ag+In O , (Y, Gd, Eu)BO , (Y, Gd, Eu) O , YVO :Eu, La O 

2 3 3 234 22 

S:Eu, Sm, YAGrCe^SJEV^tL-So 

[0070] • £fc. i&ytmbi,x, ±mmm<D-j@z&)f£i&ftyomy.m^ ^m^mms.** 

[0071] ^SMfcEflSfcH 1 ^ 450nm^T<^3fe{-J; l 9li)^^^ 400"900nm<D^ffl^)3fe 
, Si, Ge, Sn^CDjl^^^l4^5c^£D^ % P(^y»^<D^I3W*^15S?7c3!f© 
frbt£Z>ik&yj* SnO , Sn(ll)Sn(lV)S , SnS , SnS, SnSe, SnTe, PbS, PbS 

2 3 3 

e , PbTem(Dmm^mi4m7tmtmm^mim7tmt(Dit^m, bn, bp, ba s 

, A1N, A1P, AlAs, AlSb, GaN, GaP, GaAs, GaSb, InN, InP, InAs, InSb^- 
ig#0 , Al S3, Al Se , Ga S , Ga Se , Ga Te , In O , In S , In Se , In Te ^ 

2 23 23 23 23 23 23. 2 3 23 

(Dmmmmi3myi:mtmmm^i6m7tmt<D^m. tick tibf, mm^mm 

mmi3MKmbmMmWil7M7umtCDlk&!&d^ ZnO, ZnS, ZnSe, ZnTe, CdO 
, CdS, CdSe, CdTe, HgS, HgSe, HgTe^Ojl^^^l 2^7U*tJ1^^16 

^Tc^i^b^c&svMin-vi^^^i*:) , cu o, cu sem^mmmm 

2 2 

llK^iJTOaSl&ie^TG**©^^^ CuCl, CuBr, Cul, AgCl, AgBr^tf) 
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-f-^bfab^ ZnS, ZnSe, CdS, CdSe, CdTeri^^CfllV^ixSo 

#1:0. 2-5t?«5fflT?S?S^sJ:<, rttfc i^^^W^-^, *3fe4fcltlHk ¥ 

[0072] *38Wfci3»t*a|M»f*:]e«3lft^f4^ rt«(3T)fc^MS('>*/>)d»e»*Sv^ 

[0073] ^a^^M^v>b^^fle*mo«IJfti:bTri, =»r^i»*Hgft©x<^K^ 

MxfiBN, BAs, GaN^GaP^OIII-V^fc^^ft:, ZnG\ ZnS, 
ZnSe, ZnTe, CdG\ CdS4$©U-VI»i<ffc-&<|fc¥8Wk MgS^MgSe^Ojl^^ 

[0074] #s§bj3 rastts^fcfMMWstf-w:, mmm+fattzmmmM'ft^'em 

n-^-df-v'/l'S, ^n^/VS, ^^vVg, ^v'A'Ss, Krv^^i, 
^S^^J^^H, 4 , "T ; t.n-^dfv'yvS, ^^vvg, r^S, Kf^/H, -^^r 
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[0075] **Mtc:*5»t<5¥*fttt««k^»±, -«ttfc«ft#fttcJ:oT«iS3*^ 

o 

[0076] jftft£&J|4a« 4b, 4cifiS*:*veiT^r*-*-5^3fc#5a, 5b, 5cfi, t^iSS©! 
[0077] ^^^M^JtS^^ISIWa^Srffiv^ilcJ:?), 8«iH»t5W, 

[0078] ^^{cisH-S^frffififclffi^tt, ¥*&«^««fc«£fcfcJ:9, 400 

[0079] ^mm<Dm.&mm^4(Dm^i-i. ^.mbmom&frb, o. 1-5. omm^i 
v\ mzTbmvrnxfoz&ytm-z. 0. 3—1. onm(DBfrWsm&&&iA\ ^ 

^20nm^TW^#^«^?>4§£\ 0. l-lmm^CO. 1-0. 5mmOl 
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^i-^t^x^^^z^^ntc^myt^m^m^mxmm^^t^x 

[0080] &&9mme>mmm*. 2mmm^±xhm^ mz»m£tit&*&. muc^ 
\^tc3mmmim^^±<DMx»^<^^4mm^^x^b^m^<D 

[oo8i] w*-t£. 4mffiT&<Dm&<DM&m2iz7ikvti 0 g^^tm , nmiifrj&tfzztitc 

i3&isw, wftm*iz*m&oK®.&m^\4*mj&\,x\t^ 0 &s^i&§§i4 

tt,.4«0<Z5j&S3EiftJil4a % 14b, 14c, 14da»bfc«^ l§^^13^i£V^« 

5^U7tdSoTSSEft©3S3fef—^S:**'r5^c3teft:i5b, 15c, ISdSr-taVFivS:* 

i-5«t5^«E^*Sl4b > 14c, I4d*7^fifci-S 0 
[0082] 4Stt&®*§£\ 3p«3ftT?ttfflLfc*, ^, #O_h|E^«{c*j-Jt&-t-5t: 0 -^^S 

ttlTZ>9m%teM7LX. 590nm± lOnm(0£&3fe£38££i£5^3teft:£JB^5:: 

bK£^x^hlzm&&&&tbZ>Z.b&X$Z>o 
[0083] fc*5, 3^3g^l3i&*3SJfcgl4©flaffiK:, *S:R#ft-<5S*t#: 

[0084] (SE*&8lS&a>fiaK) . 

[0085] «5ttf, ¥^ttSiS20nm^TO^**tt«36t : f ¥*&*fc£0. 1 M mJ^±cD^ 
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[0086] .^^^7^ST^^^tl^^^^m^^J:^^^^«WIBtllC-Cfc5 0 

[0087] (^B^^^/5 s @B^^b7c^#ft:^m^). 

133(a) % (b) W-r\£5^ *3S^^*3Jt5¥^j®»!(a^33f4, *<Z>*©;&5, 
^^-^W^^2o^Ji^<9^i-#it^O>f^^351?^^tL7t#it^ 
LTV^©^SU\ 1213(b) f^-TJ:5^,^^35^, ^gffcB8aa^3 

[0088] z<D£5i^ ¥m&mw&*3<Dmm&. mm-mm^^^^uAimm-rm 

ttas#nf fcj*v , ^^^^33^^=- v^wi f \zm& ^m^^ r. 
ws*e$\ ¥^^M^^33i^y3->'«fj|giw^^t J i^fesr«b^-c# 

•So 

[0089] Z©&J|^Bft*©*£&tt, ^^35*^ ^{ZLS^JLh, <&K7 £X±Wm£tlZ>Z.b 

^bfi, &3Mfe*<B*fc0KU£ffi#tt» 300£(T, »K:iOO£<:Ti«^Asa 

[0090] ^fd^-T^fC, ffrg>«J35«U Sm-^0^5r20«Ji^i9ag-r^il3 

5a£, ^(7)*il35a^-^L7c{|iJ^35b^^^6o 04^*51 ^f±, TOS©^ 
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[0091] mm35bi^ *mftmmb*33kik&m5b<Di&-&&®M\zu mm<ofg& 

[0092] tffcl] 



(a) 



CH 3 


CH 3 




CH 3 
I 


I 

CH 3 -Si-0- 
I 


I 

-Si-O- 
I 




-Si-O- 


CH 3 


CH 3 




CjHgX 






m 





CH, 



n 



X = NH 2 . SH. COOH M 



[0094] rtLfeWi'^Stt, ±il35aCO^^M^"^ll:^-a-Ur(/^T^, #J^35bCD^l/ 
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[0095] TSB5£(b) {CjSWM:5fc, ft-S*35©««l©rt, ^*^hS % 

5tiSWi><e^llllll35b^ 4 a^v^S, n-^nfcVvg, iso-^af/V 

n-^f;H, iso-^^/wS, n-^yf/H, iso-^>-^vuS, n-^^^S 
» iso-^53f->/WS, ^n^^^HS, ^b^rv-S, ^H*rv^ n-^n^v'S, iso 
-^n^v-S, n-^h^g, iso-^H^v'S, n-^b^S, iso— OHfV 
n— — ^f-v-Ddr^S, iso— ^i/o^v^, S^n^Sf-^n^SWV * 

[0096] Wb2] 

.(b) 



Y 


Y 






Y 


1 

Y-Si-O- 
1 


Si- 
1 


o- 




1 

-Si-O- 
1 


Y 


Y 




m 


C 3 H 6 X 



Y 



X — Y — CH^ % C2H5 C^Hy 

[0097] cttfi, mm35b\^ 7^-/um^-^m<$(Dmftft&w^z^mm&$>z>m 

[0098] <b^»35^«ai^oflS*35ct2o«±*fl|-f--5-W*#*UV\ ^5 

t-a^<tT'^^35fi^^^^33^»(^^^T'3i@^@e{i^-r5 
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[0099] u±mwi,tc£o\^ ik&m5<Dffim*fflm-tz>ztK£<o, *mftm®im.+33K 

izmtttcmmn^m mm i tmbtiZo 
[oioo] ft*,*, mmu^mmmii-m^^th^mi^mmn^33(D^mm.m^ &yt<o 

20nm^xs<b^M^cm^33<7)^(DSji{x N myt&mm<m<9M-t^biz£zwi 

[0101] *mWMW&7-33<D¥-i%%Lmtelnm£X_t, mz2nm£X -kb-f%Z.btf, 

mm:P5±-r^WLM,f)^m^^\ £fc, ^^^»5^-33^2pJ?U^@(il0nm^ 

[0102] CKD^^O. 5-20nm^>^^^»i^33^#§^fei:LT«, $J;U^ hy 

^Km*3oo°cmm<Du&x5i)fc^xftttmmifbftz> 0 

[0103] £fc, /J^T'^ttOi«V^7fe^®^^5^t^S^tit^5^-C¥^#:^^3 
?>/5^5r<b^^LV^ $H-ZnS, ZnSe, CdS, CdSe, CdTetei^J;^!)^ 

m^^b^h^m^mm^m^^mmn^mm^Yf^b^x^ . 
[0104] ^f-, ^3ta^^oi^v^mfe^f»it#:3i^#^^vN9^T\ ^mi^mm 
n^33nmt?.vtc^T^Mnmwj:^bm^^\ 

[0105] W±l%0^LfcS«^||^31^, El5i^1-J:5(-,Mll^hy5/^37{^tfc 
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[0106] ^©&J&&^39&«^3fflJ®^ys^*37;ttu 3fe«-fktt«WB^», *ft 

[0107] mm^hv^^37Am^^~^^mit^^(D^m^^m^i-i. izttLtz 
[0108] sat, &gse^39t»^3!i^t©«gftt©issvig^^e^s^t3as^#5^ 

^37(^fe^/v^-{cj:S9^t: : rs^^t ) oSrfflv^i, HSftm^-iSciBfiUh 

[0109] «rig-^hys'^37i:UT, v«rigsrffiv^*^^f4, ^^tst^tt, 
[oho] 'r©^y=-^jrew:, ^^^^^-^^-^^(D^^-^ip^-r^mi. e<z> 

fvWX. n-^ntVwS, iso-^ntV^S, n-^f^S^ iso-y^vi'S, n-^^/V 
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[0111] ^tltmm<DmmX\ ^^35©ffl!l^35btt^^S, n-^nfcVvS 
, iso-^ntVl^S, n-/f/H, iso-lT^vl'S, n-^yf^I, iso-^>-fvVg, 
n-^drvvl^ iso-— ^vvWg, v'^P-^rv'/l'g, ^Hf-i/g, ^Hf-v-g, n-^o 

o-^y^l, n-^^-v-d^f-v'S^ iso-^-dr->Ddri/S, ^P^rv-P^rv-gO 

[oii2] ^^^m^<ir^r-r5'>^<^2®^(D^^^m^Mv^rtT\ 

[oii3] iftfi*1^39rt»^jftftM»ufc*^a*J:<*jec^ika«5iv^jft'C, 
RS3Eijyg39©JB#rs|&ttl. 7fiA±-C&5rfcj6S»*bv\ 3§}fesif^T'$§3feUt}fcte 

[0114] ai[fett©i*v^efeo»3fe3sit*s»e>n6tv^A-c, utriButj;^ assasifts 

39f±^^cDj^SOf5|ST^>^<i:4>2o^±(D?^k' , -^^o^^^-t-6^ 
ttfS*f*L<, Brta^<Di6S<Z>«SiB-C3o£Jl_hW3ft^tr-^Sr«po^3tfi:IS-f 

[oii5] *mM<Dmftmmhmi&£x*m2iC7jki,tim&&^iirz> 0 mmi^mti^m^ 
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[0116] $.tc Stfett^ffi<i-5fc*jca^3fe^400~900nmOffiJEV^'^h^3g-i- 

[0117] »3fe«i*©Av%«3feig«Srf^«5A.-C, ¥^j®«*i[ J f-33©^<it-«|J<z>^ 
^K^^^^/^-^3tl^^3^|gt-5^^v^-J;^t/jN^<LT*5<^t^^ 

[0118] WTt-. **WOttim^«3ft*©«JS*fettoV'»-rf^#i»cttW«. H13^ 

[0119] ^mftmsm+tttes r^/vm^wt^m^^mmt^m^mmt^ 

33Hb^35^^U^P^L^^e>«^^tT*^^^^330^®^ 

iB{i^^Lxv^chy^^^/v7^7^^^^K^K7 : -V/^z5:^^b-a'^i35i^ 

jfcU ^^{*:j®^^330^®(31^^«535*BB^^$*Tjei»^fll^l4- 

^#;&^^33<^ffifc:iaGm^£*5^ 

[0120] «^*^l20jft«^«l«§39^ffi^©WI!&tb<{±^^Wffitt*»fc 
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[0121] SMfcL*:&M&Sg39fi % 5fcRteOjfc££lfc3&39£\ mtMteftrt-*fc£VC, 

^^mt\^xiim^^-^yt^^~^m^m^^,mm^mm^ 
[0122] &mM<Dftftmffii&M&&&39&mm&&2^mistzmftm+3±iz.w>w 

-rz>Z.b\z.£V&t>tiZ>o SEft3EtfeS393>7K^h39S:3S)t3l5^3_h^SS11.-f5*' 

^W*^b©^V/K^h39^|S^^3±}CtgBLfcm % ^^-&T^mi-5^ 

[0123] *»H!©«3feS«H: % 09i«, lJS±tI«flSAe>^-CEILtttffl*n5» r 
<©#£\ mma-i^tbm®:<nmm&M!$.L,X*5%, *3fc3g«Sr^**5«~e8KKb 

[0124] gr, safcffii^rf-c^jswsrPifttcKK-rsas, *3B§m^T£>*ite0!i©* 

nmm i 

[0125] Hio383teM*f^«Ufc Q £-f , ^7r^T*^^5^3t^^S=K±{c^t:^^ 

[0126] mytm+nffi&tvxte&ytm+mfati^ T>v-7 , <DW.im*mftxhz>n 

O^^^^^T-fcSn^GaNji, W£3§7feiI£^J&^5^yT;i^5GaN;i, 
^Fil^^i-SlnGaN®, v-<yrJl<b^5GaNji^liryhtLGaNii^mfcI 
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[0127] z<D^m^^m^LED^mi-^Mmm^->r^^ntcmm^ 
[0128] g^x, ^v^-v^-Mta*- ^mmzftmi-x, mftm^wm^. ^-mm 

[0129] ^1:, ^^v'y^-^'i'^^^^Sv'y^-VMIi^, (Sr, Ca, Ba, Mg) (PO 

10 

) C :Eu, BaMgAI O :Eu, Mn, LiEuW O #£cD3£ft^SC s RXf±U^tj3b*^ 

4 6 12 10 17 2 8 

[0130] tWctTt^tfl^-^h^^rl/iSIlicfV^^^t^-fCWffM 

Mmmm^±m^mcx^mvtcmm(D^mmm^i^mtm~(D^v^-> 
. mmtmctfmmm&mmmbi,xfrte^xwmisfz 0 

'\immmm^m^xm^tc 0 ^^mu^i,tc 0 

[0131] nefc\ &mi,tc¥mmm&0. l n m^jK^ft^ftCSr, Ca, Ba, Mg) (PO ) 

10 4 6 

C :Eu, BaMgAI O :Eu, Mru LiEuW O f* % A#Bt(£t§^Ui<9, if&##yg£r 

12 10 17 2 8 

[0132] mmtmiM<D7. 9g(0. lM)cDSe^^hy^^^X7^^(TOP)250g 

\mm^t^ 0 z-th*mmit-rz> 0 mz. mmk^mw. 6 g (o. iM)«^i>y 

^A^rhy^^/^^^^CTOP) 250g^#?£-£fc 3 itL^^2ir-r^ 0 
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[0133] JilH^'&(CTf^«{bfc^?rl60 < C-300 t C5^F^^LT. *K5^-feUV^ 

[0134] iia^fe^bttfcti^Wk^h^^i^^Sr^iftigftl^lgKWW^ 
^9. 9mU ^^i?^300mL^^{^;?JPU 7;^y7P- ^#Tl70t 
t£T2B#Kia&JJ|#Ut„ ^^KfiffEfl 1 2g/hy^^/V7^h^7^>' (TOP) £l 
. 5g^n^, 300°CT**#Lfc o SJ^^-Tm> M£-WfrSlU ^*L^M^>-£200g 
^JP^X^J— fciS-frUfc*, $b^^^y-7^^PxT3t^^fitaxi0^^1500G 
OAp^^MtT^L^T^S«»bfc^T^/^atOirl/^{b^K^^A^ 

¥±ISl2nm, 2. 911m, 4. 711m, 120nmOi?l^b#K^i^M#fbtbfc 0 Sfc. 

[0135] ^ic, wfctifc^siiHcjeiwte^fc, r^/x^-g^s^u *»ommnMti&tf* 
a^wr, ±m^mxmhtitc.mm^h/^^2 g M^xmw^tcm, -zjn\z.*9s— 

/PSrlOgiPxLfco S»Lfc©**»UXd>fe31^^li«|-C30^IWl500G©3iniSa£ 
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[0136] m i (c*5v >-c, it&w-e&zimNo. 9(4, m&&^&*m#mwsL*<o&.& 

lm/WW6<JS£ofc 0 jfc(ft«-e&5K»No. 10(4, i-^rO. 1 u m£k±(D%; 
^81m/W£{&<fto7c 0 £fc, f^No. 11(4, ^^^^"^¥^^^12 

2(4, ^ffi«^^K^¥*Ua^^50nm<t#^(C/jN^V^c46, *ffi*:fi&G>3§ 

[0137] — ^,*»Wfc«S»ft*««SrAfl|-*-**WNo. l~No83>e>&53g3fe^«f4 
, l01m/W^_hOfg3tS»*S:*i-rtdS?6B-C#yto #(-, WH-No. 2, WH-No. 
3, ffeN-No. 4(4, 481m/W£*±tf>iijVv?§ft^^:^U-c 0 

[0138] &ftmm&st.Tv>j?mz.xfmuiia , ^r^ra^s^^g&iK: 

^7fe^^««igtU-C(4^3t*^S^±(C > T^F-7°^)^#)¥^-Cfo5n 
^GaN®, SiK— ^OnfflWB^JI^StLnaa^^hJifc/jrSGaNJi, TJ'K— 7 s 
0^^¥^X-fcSnMGaNji,^(C^3feS^^^^yT^^5GaN«, 
#F A Sr^Sfei- SInGaN® , Tip £&5GaNjf £r 1 -tr s*fcLGaNJS (d^^tbfcl 
nGaN»«r5Jil»JB$*fc#fi:*^#Ffl|3fttU7^, 
[0139] r©*3t*^*^^I^D*E*«7t*0^^^-^»^nfel6^ 
S#:<b,S^LED^^iatf#^OSM^Mt^^«^V^-^rt(C^U 
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[0140] ^j||f(ctt|^^t«3fe*KSr^y=->1»IBK:a^b, ^^-^-feicj; 

oTS'— MRtaiJBgUfc. MygflK Sa»c-C72l*IB4fe«bfc ! lft, lsor-caut 
Wftj»$*T, #35WoS£&8^HftftUio MH:-C72l*|«lifcflW-*wt»cJ: 

[0141] ±|E^*#:Mm*!t^tt> J^T<7^j£{CT£-J&Uc 0 *i% CdSefc>¥iS#i&»*fc 
^f-Sr^fiK-^So *#H-39. 5g(0. 5M)OSeif5&*^hy^^-/V^^^V(TOP)l 
. 25kgfc»#3-fr* 0 mSr^li-TSo <W-> i£m#K5?A26. 6g(0. 1M)X 

o^ry^o. skg&ig-a-u i3o < c^T^$*s 0 ioo'tJB*Tra i &SiUfcb» ' 

fRlSrSSflnU £^CTOP3:0. 75kg8S*PU 7°V%—D—Mtl,tc 0 Z.<D^)i3—^- 

-m.tt^/v;<*\z.xmm^ 0 tomto^m*. «s*«8rufcK 
jeswk^u*— y— ttsria-r^t^io-cfrofc. 7jpmM«220 c ctb7t o kjsisp 

VX¥-mffi&2— 1 32nmON t *ffclB1S^ : ? : £#fc 0 
£fc, ffifflbfc^P^*S^O. 1 Atm^±©^c5t4feff (Sr, Ca, Ba, Mg) (PO ) C 

10 4 6 12 

:Eu, BaMgAl O :Eu, Mh, LiEuW O A^B^Jg^LfcD, J^i^S^-?- 

10 17 2 8 
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